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SPECIFICATION 

1. Title of thelnvendcn 
An Antifreezing Agent 

2. Claims 



i) - ssssmss^ — * *•» » rth m «* ii ° mib >nd 

ammonium saits of inorganic acids, and 
2nd) methyl glucostde. 

2^ The antifreezing agent according to Claim 1 , which is characterized by the fact, 
} S 5E55 meSiic salt of the inorganic acid contains at least sodium chlonde. 

3> The antifreezing agent according to Claims 1 and 2, which is characterized by the 
} facUtath contains at least 1 compound, selected from adipic add, glutamic acid 
and benzoic acid. 

3. Detailed Description of the Invention 
[Field of Industrial Utilization] 

The present invention concerns an antifreezing agent used in road surfaces, etc. 

More specifically, it concerns a novel antifreezing a S ent with improved phytotoxicity 
!X«p^cUO animals and plants, which particularly prevents metallic corrosion. 

[Prior Art] 

In the oast various methods were considered to prevent freezing of road surfaces, and 
^£Sb commonly used, was to disperse antifreezing «- 
mcredient was a salt of an inorganic acid, such as calcium chlonde and sodium chlonde. 
The d^^s oSud; convenUonal antifreezing agents include, however the* corrosive 
effect on the metallic parts of cars, etc., the blight they cause m plants and the r 
ototoxicity in humans and animals. Therefore, in order to reduce metal corrosion, 
^SS^T.^Med anting agents had to be mixed into the conventional 

products,. 

In addition, variou, methods were proposed in order to '^^.^T^^ ef 
^tifr^ne aaents For example, in Japanese Patent Publication 48-68481, reduction ot 
SeS on metal.ic'parts of cars, etc. and of the phytotoxicity in animals and 
plants, by using an antifreezing agent containing urea and an ammonium salt o : an 
inorganic acid was disclosed. In addition, in Jap anese Patent Publication 62*9785 a 
tJawfng and antifreezing agent with a specific composiUon. comprising a salt selected 
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from magnesium chloride and magnesium sulfate as the mam ingredient, which 
praTtSlfy contains no common salt, and whose isothermal line passes m the area of 3 C 
or higher, was disclosed, and reportedly, its thawing and antifreezing effect was high, 
while it had almost no phytotoxicity in plants. 

[Problems Which the Present Invention Attempts to Solve] 

Nevertheless, the improvements proposed with respect to the corrosive effect on the 
metallic parts of cars etc., and to the phytotoxicity in animals and plants, of these 
conventional antifreezing agents, were not satisfactory, and a anttfrcczmg agent free of 
these undesirable effects has been sought 

The objective of the present invention is to solve these problems pertaining to the prior 
art. and to propose an antifreezing agent with a superior antifreezing effect yet with no 
corrosive effect on the metallic parts of cars, etc. on roads, and no phytotoxicity m 
animals and plants. 

[Means Used to Solve the Above-Mentioned Problems] 

As a result of a painstaking research, aimed at solving the above-mentioned problems, 
pertaining to antifreezing agents, the inventors arrived at the present invention after 
discovering that an antifreezing agent, with a superior antifreezing effect yet with no 
metal corxoslveness or phytotoxicity in animals and plants, can be obtained by using a 
novel specific composition. 

In other words, the present invention concerns an antifreezing agent comprising 
(A) at least l salt, selected from alkali metallic salts, alkali earth metallic salts and 
ammonium salts of inorganic acids, and (B) methyl glucoside. 

The antifreezing agent pertaining to the present invention will now be described in 
concrete terms. 

Specific examples of the alkali metallic salts of inorganic acids, used as an ingredient of 
the antifreezing agent pertaining to the present invention, include sodium chloride (rock 
salt) potassium chloride, sodium sulfate, sodium phosphate, and the hke. Examples of 
the alkali earth metallic salts include calcium chloride, magnesium ehlonde, and the like. 
And examples of the ammonium salts of an inorganic acid include ammonium sulfate, 
ammonium phosphate, and the like. 

In the antifreezing agent pertaining to the present invention, 1 salt alone or a combination 
of 2 or more salts, selected from the above-mentioned alkali metallic salts, alkali earth 
metallic salts and ammonium salts of inorganic acids, can be used. 

However ir a salt of the above-mentioned inorganic acids is used as the antifreezing 
agent, problems of corrosion of the metallic parts of cars and of phytotoxicity m animals 
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and p!e« inevitably rise. It is also Iot. d« . Pi ™ tU ' ,r ' y 
when antifieezins ag«« contenting calcium djjonde were usee. 

invention, it is characterized oy in * * J Tj com sUroh D f maize as the raw 

injury can be prevented. 

_ ... t of - me . th vl alucoside a and B, exist, and while normally a mixture of 

Two optical i JW^TSS of uTtwo cln be used. In addition, the solubility of 
SSEtr^ looser more m*hy, glucosid. r <«%M * 
roogwfter Consequentially, the amlfreezing agent has the necessary properties of 
solubility and quick curing- 

With regard to .he amifreering rffettof methyl S 1 ^^"^^*^ of 

SffSSSKi effect MM . h superior in 

wi.l tM («•/.) sodium chloride or 6.7% <«cK> «k.un» chlor.de. 

Th. r«io of the salt of the inorganic «id end the methyl glycoside, used in the 

;T. «.nt oaitaininB to the present invention, should be within the range of 

of Z Xfth. inorgenieeea exceeds th» ren^^rnetel 
Snwi«neo end Cytotoxicity in animals end plants of the unfreezing agemmaeases, 
wlT f me content of the methyl glucosid, exceeds th» mnge, the mead , ~™«« 
end Cytotoxicity in animals and plants decree but the em.freez.ng effect also 
somewhat decreases. 

In order to prevent the metallic corrosiveness of byproducts in the antifreering agent 
SeSainTn to Z present invention, it is recommended to add at least one of adip.caad or 
ZlS an the recommended quantities with respect to the total quantity is 
W«n 0 4 «d 0 £t% for adipic acid and between 0.1 and I.OwtV. for glutanue aetd. 
ZS&SCZt stabler for the annexing agent pining to the *;™"°»>« 
is recorded to use benzoic acid, at a quantity ranging between 0.2 and 0.4wt/o with 
rcsntctTt? total quantity. Other than these, additives which ,re normally used in 
E agems c" be mixed into the antifreezing agent, as needed. F<* ^example 
£5 Tpowd^ Charcoal powder and other heat absorbents, vanous morgans or organic 
coloring agents, and the like, can be used. . 

The antifreezing agent pertaining to the present invention can be produced by mixing the 
viS ! ingrcolfnts. i.e "the salt of an inorganic acid, methyl gluccs.de, ad.p.cacid. 



glutamic acid, benzoic acid and ether additives, using a commonly-known mixing device 
such as a blender, tumbler or the like. The mixture obtained can be used as it is, as a 
oowder or the powder mixed can be made into granules, using a pressing machine or the 
like. Beceu* such a granular antifreezing agent is readily absorbed and the persistency 
of its antifreezing effect is increased, it has superior applicability. In addition, depending 
on the purpose of its application, it can be used as an aqueous solution w.th an adequate 
concentration. 

As described above, due to the fact that the antifreezing agent pertaining to the present 
invention contains, as its main ingredient, methyl glycoside, manufactured from com 
starch as the raw material, in addition to its excellent antifreezing effect, tt does not cause 
metallic corrosion and it has no phytotoxicity in humans, animals or plants, and its safety 
is significantly superior to that of conventional antifreezing agents. While m 
conventional antifreezing agents, especially the calcium chloride used had a strong 
metallic corrosiveness and phytotoxicity in animals and plants, in the antifreezing agent 
pertaining to the present invention, such salt injury is reduced by the combined use of 
methyl glucoside, yielding a superior antifreezing agent. 

In other words, the antifreezing agent pertaining to the present invention can therefore be 
safely used as a thawing agent and antifreezing agent in a wide range of places such as 
roads, factories, houses etc. 

[Effect of the Invention] 

Due to the fact that methyl glucoside is used as a main ingredient in the antifreezing 
agent pertaining to the present invention, it has an exeellent antifreezing effect, and at the 
same time it has no metallic corrosiveness or phytotoxicity in humans, animals or plants, 
and it is therefore characterized by superior safety. Ii has, therefore, many advantages in 
practical application, such as that it can be used in a wide range of places and is easily 
Stored and transported. 

The present invention will now be described by means of practical examples. The 
present invention is not limited, however, to or by these practical examples. 

Practical Example 1 

25g sodium chloride. 73g methyl glucoside, 0.6g adipic add, l.Og glutamic acid and 0.4g 
benzoic acid were mixed for approximately 15 minutes using Henschcl mixer, yielding 
the mixture pertaining to the present invention. The mixture was subjected to the 
following tests. 

Molten ice volume test 

2S0ml tap water was put into a 500ml hollow beaker and left for 24 hours in a 
refrigerator, at -5'C. yielding ice. Next, 20g of the above-mentioned mixture, at O'C, 
were evenly dispersed on the surface of the ice, and placed in the refrigerator at -5*C. At 
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«* tim CS after the mixture w» dispersed, the beaker was taken out, and the quantities of 
^Zrotl^ZZ thawed £ were measured. 

TeaXcnt is the average value of 3 tests. The results are shown in Tabic 1. 
Corrosiveness ccst 

shown in Table 2. 
Plant test 

* «•/ M ueous solution of the above- mentioned mixture was prepared and sprinkled on 
A 35% ^ U€ £" s jananesc white reddish] and spinach, using a watering can, 2 

^JZ ^^iri day, >nd chiges in'the condition of the plants were 
observed. The results are shown in Table 3. 

Deleterious maierial test 

Usins the above-mentioned 35% aqueous solution of th. mixture, the ~^ nl f 
ddeterfous material, with respect to ihe human organs was measured usmg the test 
method of J1SK0 102. The results are shown in Table 4. 

Practical Examples 2 through 4 

w^H on Practical Example 1, calcium chloride (Practical Example 2), a ^«»re of 

were conducted. The results are shown in Tables I, 2 and 3, respectively. ^ 

Comparative Example I 

i i «nW sodium chloride used in conventional antifreezing 

^ToMZ chloride and r„e,hyl glueoside. and 

SSKSTSSS fc&L. .«». convenes, l^™"*^ " m 
Praofeal Example 1. The results ere shown m Tables I, 7 and 3, respectively. 

Comparative Example 2 through 5 

alnZiom Xe (Practical Sample 1) ~er. used m place of sodmm chlonde, and she 
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Comparative 
Example 2 
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Comparative 




+ 
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Comparative 
Example 4 


+ 




X 



The evaluation standards were; 

0; No abnormal growth 
+: Partially abnormal growth 
. X: Completely abnormal gTomh 



Table 4 Deleterious material Test 



Type of deleterious material 


Practical 
Example 1" 


Practical 
Example 2 


Cadmium and its 
compounds 


0.1 mmg 


0.00 Immg 


Cyan compounds ^ 


O.lmmg 


0 


organophosphorous 
compounds 


Immg 


0 


Lead and its compounds 


I mmg lead 


0.01 mc lead 


Chromium VI compounds 


0.5mg 
chromium VI 


0 


Mercury and alkali mercury 


0 


0 


Alkali mercury compounds 


0 


0 



Based on the above results, it appears that the antifreeang agent pertaining to the present 
invention has an excellent antifreczins effect, and at the same time, it is characterized by 
not having a metal corrosive effect or phytoioxicity in humans or plants, in comparison 
with conventional products. 



